Background: Several environmental factors trigger attacks of asthma by immunological and non-immunological mechanisms. Among these factors are cited the passive or second hand smoking (SHS) which has a deleterious effect on the prognosis of childhood asthma and induces a resistance to treatment by corticosteroids. The aim of the present study was to identify parents of children with asthma who are smokers and to explore the possible negative impact of SHS exposure on the disease of asthmatic children.
Introduction
Several environmental factors trigger asthma attacks by immunological and non-immunological mechanisms. Among these factors is exposure to passive smoking (Quinto et al., 2013) , which has a deleterious effect on the prognosis of childhood asthma and induces resistance to treatment by corticosteroids (Stapleton et al., 2011; Radic et al., 2011) . Recent studies still show parental smoking as the number one environmental exposure that causes asthma in the pediatric population (Nhlbi, 2007; Burke et al. 2012) . Evidence shows that children who are exposed to passive parental smoking have a higher prevalence of respiratory symptoms such as cough, sputum, and wheezing (California Environmental Protection Agency & Agency, 1997; (US), 2006; Cheraghi & Salvi, 2009) . A meta-analysis showed a relative risk ranging from 1.23 to 1.5 for asthma, wheezing, coughing with sputum production, or dyspnea in exposed subjects compared to the non-exposed (Centers for Disease Control and Prevention (US) & U.S. Department of Health and Human Services, 2006) . Exposure to passive smoking is associated with a higher prevalence of more severe asthma with increased hospitalization and prolonged length of stay (Ojukwu & Robinson, 2017; Wang et al., 2015) , more exacerbations, bronchial hyper-responsiveness (Gilmour et al. 2006; Comhair et al. 2011) , and a poor respiratory function (Oconnor et al., 1987) . This association could be explained by a higher risk of lower respiratory tract infections during childhood or may be secondary to other pathophysiological mechanisms such as chronic lung inflammation (Samet et al., 1983) . Our aim is to explore the impact of parental smoking on asthmatic children.
Materials and Methods
We conducted a year-long cross-sectional study at the outpatient allergy clinic of Hôtel-Dieu de France Hospital, Beirut, from February 2012 until February 2013. The study population consisted of 100 asthmatic children, between two and 15 years of age. We chose them regardless of previous asthma treatment and other confounding factors (e.g. indoor pollution due to cooking fuel, household mold, pets, etc.). Smoking in enrolled subjects was an exclusion criterion. Medical records were reviewed confidentially after obtaining the approval of the ethical committee of Hôtel-Dieu de France Hospital, Saint Joseph University. The diagnosis of asthma was already set by the clinician based on clinical history and spirometry in subjects above seven years old. The variables were a family history of smoking, the total serum immunoglobulin IgE level, skin prick test results, the existence of allergies other than asthma, and the presence of pets at home. The outcomes recorded were the number of asthma exacerbations and lower tract respiratory infections per year, the severity of asthma accordingly to the asthma symptom score, and the average number of hospitalizations per year. Children were divided into two groups: 28 patients living with family members that smoked, and a control group of 73 children living with non-smoking family members. We assessed the impact of second hand tobacco smoke on children's asthma by comparing the disease's burden in these two groups.
Results
One hundred and one asthmatic children participated in the study, among them, 28 were exposed to passive smoking and 73 had no exposure to tobacco smoke. Exposure to pets, in addition to total IgE, prick test results, and specific IgE are presented in Table 1 . Both groups displayed similar results regarding pets, while almost 50 percent of the exposed children had a total IgE level superior to 120KU/l compared to 75 percent of those unexposed to tobacco smoke. Among the 73 patients in the control group, 28 (38 percent) had nocturnal symptoms, 29 (40 percent) worsened their symptoms during effort, 28 (38 percent) had at least one respiratory exacerbation per year, 11 (15 percent) had at least one case of pneumonia per year, and eight (11 percent) were hospitalized at least once per year for asthma exacerbation. On the other hand, of the 28 patients exposed to passive smoking, seven (25 percent) of the children had nocturnal symptoms, 12 (43 percent) had respiratory symptoms during effort, six (21 percent) presented with at least one case of pneumonia per year, and three (11 percent) were admitted to the hospital at least once per year for asthma exacerbation. Statistical analysis was done using SPSS Pearson chi2 test (Pearson chi2 = 107.0788, P = 0.000). Paternal smoking was positively correlated with a higher number of hospitalizations for asthma (Pearson chi2 = 107.0788, P = 0.000) (Table 2), a higher incidence of lower respiratory tract infections (Pearson chi2 = 207.2906, P = 0.000) (Table 3) , and asthma exacerbations (Pearson chi2 = 103.2490, P = 0.000) (Table 4) . Similarly, maternal smoking was positively correlated with a higher number of hospitalizations for asthma (Pearson chi2 = 107.4889, P = 0.000) (Table 5 ), a higher number of lower respiratory tract infections (Pearson chi2 = 102.2478, P = 0.000) (Table 6) , and asthma exacerbations (Pearson chi2 = 103.1149, P = 0.000) ( Table 7) . 100.00 100.00 100.00 100.00 100.00 100.00
Pearson chi2 (8) = 103.2490 P = 0.000 Table 5 . Correlation between maternal smoking and the number of hospital admissions for asthma exacerbations per year in exposed asthmatic children Another statistical study made by multiple correspondence analysis showed that having at least one parental smoker was positively correlated with nocturnal symptoms, worsening of symptoms in the effort, the presence of an exacerbation annually, a respiratory infection annually, and an annual hospital admission for asthma exacerbation in the exposed child.
This statistical study also showed that the absence of parental smoking was negatively correlated with nocturnal symptoms, worsening of symptoms in the effort, the presence of an exacerbation annually, a respiratory infection annually, and an annual hospital admission for these exacerbations in the non-exposed child (Figure 1 ). 
Discussion
These results are consistent with what has been already demonstrated concerning the harmful effect of passive smoking on respiratory health in general and on asthma in particular. Despite the small number of asthmatic children with parental smokers, our study showed that smoking in any or both parents is correlated with more severe childhood asthma, regardless of the age of the child. Asthmatic children exposed to passive smoking by one of their parents are more likely to need hospitalization at least once per year for their asthma, and suffer more frequently from pneumonia and asthma exacerbations, independently of concomitant allergy.
Conclusion
Maternal and paternal smoking predisposes an asthmatic child to hospitalization for asthma, more frequent lower respiratory tract infections, and is associated with an increased number of exacerbations per year. Smoking cessation in parents with asthmatic children should be discussed extensively with those parents, showing them objective data about the deleterious effect of tobacco on the health of their children.
